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ABSTRACT 

This paper presents data concerning representative 
starting wages and salaries for persons with different levels of 
formal education from 1890 through 1968. The hypothesis that 
originally held true at the turn of the 20th century was the more 
formal education a person had the higher his salary would be. 
Investments in successively higher levels of education, however, have 
yielded successively lower rates of return, and rates of return on 
investments in college education have varied greatly by major program 
of study. In the late 1940‘s a projection was made that there would 
soon be more college graduates than jobs for them in their fields. 
This statement was denied as time took its course. Now, however, the 
same prediction is again made, and the validation or denial lies 
ahead. (HS) 
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This is an extended note on a paper Professor W. Lee Hansen and I presented to 
the American Council on Education in Washington on the 7th of October, 1971 in 
which, among others, we addressed the question of whether the net benefits of 
investment in education (a) have fluctuated, (b) are rising or falling, and 
(c) will rise or fall during the decades ahead. 1 Although there has been a 
widely held impression that net benefits decline as more people seek and attain 
higher levels of education, our investigations indicated that the rates of 
return have held roughly constant over a long period in the face of the 
universalization of secondary education and growing participation in tertiary 
education. This note further explains the technique and data on which that 
conclusion was based. 

Rates of return summarize four elements simultaneously: (a) supply of manpower, 

i.e., the number of persons with different levels and types of education 
available, (b) demand for different levels and types of manpower, (c) the 
earnings at which the supply and demand meet, and (d) the cost of providing 
educated manpower. The internal rate of return is the discount rate which 
equates the present value of lifetime earnings attributable to education 
and the costs of the education which yields those earnings. The formula for 
computing the internal rate of return on investment in different levels and 
types of education is as follows: 1 

I 

n n-t 

f (R) = g. (c t -B t ) (1 +R) =o 

t=l n 

The computer program determines the rate, R, of growth of the net investments 
(C t -B t ) to produce the benefits. Ct may be interpreted as the capital invest- 
ments or costs during time periods t and Bt as the benefits from these invest- 
ments, e.g. , the difference between the average value of the earnings of persons 
with college and high cchool education respectively. 

The algorithm used is a straight-forward determination of a gradually narrowing 
interval at the limits of which the function f(R) changes sign. First, f(D) is 
calculated, and then f(di) f(D 2 ). . . until f(KiPi) is reached, where K, is the 
smallest integer K such that (f(Di)) (f (1 . ) ) is less than zero. Next, D 2 (which 
is equal to -O.lDi) is included in the argument, and f(KiDiD 2 ), f (KiD-j+ 2D 2 ) , ... 
are calculated until f(K]Dj+K 2 D2) is reached, where k 2 is the smallest integer k 
such that (fCKxDi)). (f (K 1 D 1 +KD 2 )) is less . than zero. This process is repeated 
until the annual rate of return at the desired (specified) accuracy is attained. 



*This paper was presented at the annual meeting of the Wisconsin Educational 
Research Association at Cardinal Stritch College, Milwaukee, Wisconsin on 
December 4, 1971. 

**Dr. Witmer is Director of Institutional Studies and Academic Planning for the 
Board of Regents oi the University of Wisconsin System, 142 East Gilman Street 
Madison Wisconsin 53703. 4 
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ratc of return is higher than that to other types of investments, 
society as a whole finds it efficient to invest in more education will depend 
upon the size of internal rates of return to education received by society 
relative to other investment opportunities open to i . 

X provided a contemporary demonstration of the use of rate^f J^"™^"® 1 * 8 * 8 
in my dissertation on The Value of College Education . roueh _ 

rnnrlLtpd within a conceptual system in which students, and society, throug 
"ol «f£«ent agjs, invest in college education by paying (a) the costs 
of earnincs foregone, (b) the extra costs of living at college vs. living at 
SLf (c) the operating costs of college, (d) the cost of student financial 
aids* (e) the capital costs of physical facilities, (f) the costs o proper y 

and sales taxes foregone, and (g) the costs of b°* ro ^ n S ^°5, JJg^han those of 
the expectation of (a) net lifetime earnings substantially higher than those 

comparable persons who do not continue formal education beyond high school, and 

(b) productive contributions to economic growth and social welfare. 

rnct- c and earnings were expressed in dollars of generally comparable value 
threugl>1hr”e o 8 £ Te consumer price index. Costs were divided between eon- 
sumption (29 percent) and investment (71 percent). 

Earnings data were adjusted to reflect the effects of (a) ® < r°™ mi £. ? r °^ects 
fM oersonal state and federal income taxes, and (c) mortality. The effect 
r d 6 (e) labor force participation, and (f) unemployment were 
the original earnings data. Eamings attributable to schooling 
(68.375 percent) were separated from those due to native ability an ot er 

factors. 

The results of some of these rati of return computations are 

1968 in Table I. Private rates of return are based on cos “ “ sC ““ 

earnings capturable by former students, i.e., after income taxes. - - — 

<Sal rates of return are based on total (private plus public) costs and total 
a before income taxes, Total social rates ofreturn are based on 
torn! costs, aid total eamings plus 44.8 percent, the estimated indirect 
(spillover effects, external economies, contributions to economic gr , 
benefits of investment in college education. 

The results of rate of return computations by other researchers for the period 
1939-59, while not based on exactly similar data and techniques, ne ve^heless 
provide useful estimates. The rates for 1890-1929 are based on applioaticnof 
the procedures described above to data from a variety of sources, as noted on 

Table 1. 

j . j_».„ f rtY . iqoq taken directly from Walsh. Costs were 

factored an^reduced so that they included only the subsistence and maintenance 
cost directly attributable to formal education, i.e., attending school full 

asoooosed to working fulltime. Cross-sectional eamings stream data from • 

Walsh were tilted upward, in accordance with U.S. Census Bureau earnings r po , 

to refUc? the effects of economic growth. Other procedures were analogous to 

those described in Witmer. 
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a. 

b. 

c • 

d. 

e. 



Based on data and findings in the studies listed below. 

Social Direct: * before income taxes; excludes externalities, spillover 
effects, indirect social benefits, and certain contributions to economi 

growth. 

w. Lee Hanson, "Total and Private Rates of Return to Invests, ent in Schooling," 
Journal of Political Economy, , April, 1963. / 

Giora llanoch , Personal Earnings and I nvestm ent in Schooli ng (Chicago: The 

University of Chicago, 1965). 

Donald S. Bridgman, "Earnings of Land Grant College 1.97 . 
Students", Journal of Engineering Education (November, 1931), pages 175 

j C Bowen and Estelle M. Stewart, History of Wages in the 

^•>Z a l Times ■ . . (Washington, U.S. Government Printing Of free, 1934). 

E. H. Phelps Brown, A Century of Pay (London: Macmillan, 1968). 

Leonard R. Burgess, Haee and Salary Admin i s tration in a Dynamic Econonffi. 

(New York: Harcourt Brace and World, 1968). 

Harold F. Clark, Life Earnings ■ (New York: Harper, 1937). 

Paul H. Douglas, Real T S3. " h ° States 1890 ' 1926 - (BoSt0n! Hou 8 hton - 

Mifflin, 1930). 

William DeWitt Hyde. The College Man and th e College Woman (Boston: Houghton- 

Mifflin, 1906). 

Clarence D. Long, Wages and Earni ng s in the United States 1860-1 890 (Princeton: 
University Press, 1960). 

National Industrial Conference Board, Conference Board Reports 1- 18 (New York: 
The . . . Board, 1949). 

National Industrial Conference Board, Wages in the United States, 1914-192 6 
(New York: The ... Board, 1927) • 

Robert Osanne, Waees in Practice and TheoryJM ed'ison: University of Wisconsin 

Press, 1968). 

Albert Rees, New Measures of W ave-Earner Compensation in Manufacturing 1914-19 57 
(New York: National Bureau of Economic Research, 19bu; . 

John W. Riegel , Salary Determination (Ann Arbor: University of Michigan, 1940). 

Beardsley Ruml and Sidney G. Tickton, Teaching Salaries Then and .Now (New York: 
Fund for the Advancement of Education, 1955). 
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U*S* Bureau of Labor Statistics, Employment and Earnings Statistics for the | 

United States 1909-1960 (Washington: U.S. Government Printing Office, 1961). f 

' ' ? 

John R. Walsh, "Capital Concept Applied to Man," Quarterly Journal of j 

Economics , February, 1935. i 

! 

David R. Witmer, The Value of College Education . . . (Ann Arbor: University | 

Microfilms, 1971). j 

f. Clark, Walsh, and Witmer < 

g. Walsh and Witmer | 



h. Gary S. Becker, Human Capital (New York: National Bureau of Economic Research, 

1964) . 

i. Becker and Hansen, 

j. Becker and Hanoch. 

k. Becker and Witmer. 

l. Adger B. Carroll, Value of Human Capital , . . (Ann Arbor: University 

Microfilms, 1966). 

to* Witmer. 

n. Rolf V. Craft, Variations in the Costs and Benefits . . . (Ann Arbor: 

University Microfilms, 1968). I 

D. A. A. Stager, Monetary Returns to Post -Secondary Education ... 

(Ann Arbor: University Microfilms, 1968), and Witmer. 

o. w. Lee Hansen, "Shortages and Investment in Health Manpower," Proceedings of 

the Conference on the Economics of Health and Medical Care (Ann Arbor: The 

University of Michigan, 1964). 

p. 0. Ashenfeller and J. Mooney, "Some Evidence on the Private Returns to 
Graduate Education, 1 ' Southern Economic Journal , January, 1969. 

q. For the year 1947, from Shane J. Hunt, "Income Determinants for College 
Graduates and the Return to Educational Investment," Yale University Economic 
Growth Center. Paper No. 34 , 1964) . 

r. Irene H, Butter, Economics of Graduate Education » » « (Ann Arbor: The Uni- 

versity of Michigan, 1966). 

■ 1 

s. D. A. A. Stager, Monetary Returns to Post- Secondary Education . . j. (Ann Arbor: 

University Microfilms, 1968). 

t. G. J. Stigler, Capital and Rates of Return in Manufacturing Industries (Prince- 
ton: National Bureau of Economic Research, 1963), page 34. 

D. W. Jorgenson and Z. Griliches, "The Explanation of Productivity Changes," 
Review of Economic Studies . Vol. 34 (1967), page 268. 
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Data for 1919 were based on Clark, vliile data for 1909, 1899, and 1890 were 
based on Douglas. The choice of representative starting wages and salaries for 
persons with different levels of formal education was made after a .review of the 
earnings and educational qualifications data in the other publications listed 
under e and f on Table 1. The construction of the Ufetime ea J^s profiles 
also depended on careful judgment following a review of the published da fc a . 

Public cost data necessary for the computation of_socxal rateaof f ^ U ™ 
the period prior to 1939 does not seem to be available m usable form. Th « 
regretablc deficiency may not, however, be serious for social and private rates 

of return tend to be closely related • 

At the close of the nineteenth century, three-fifths of the labor force was 
engaged in agriculture and in non-farm, unskilled labor. There were many opportu 
tiL S for the S uneducated and unskilled to gain good employment. The National 
Association of Manufacturers and other business groups criticze theschoos 
and dcorecated the value of education. Children generally left school at the 
o£^ twelve. Fewlr than eleven pereent of the 14 to 17 year old population 
attende^secondary sehool; only four percent of the 18 to 21 year old Population 
attended college. The annual rate of return on private investment in high 
school education was about ten percent. The rate of return rose to a ou 
nercent for students graduating from high school in 1909 but fell sharply to 
and 7 i respectively, for the classes of 1919 and 1929, revealing how really 

deep the great depression was for some people. 

By 1939-41 we had become an industrial society. The high school diploma was 

required at the threshold of good employment High schoo entoUment exceeded^ 

7 million students, representing 73 percent of the 14 to 17 year P J 
The transition to universal secondary education was nearly complete. Despi 
this change, the annual rate of return on private investment in high scho 
education stood at 16 percent, an attractive return by most any es • 

Since the mid-1960's we have become a post -industrial society. Only 5 percent 
!^tL labor force is unskilled. Opportunities for employment inservxce 
technical, managerial, and professional occupations have increased * han 

300 percent in one generation. Knowledge has become the centra . 
resource. Our society seeks to identify potential talent of many sorts and Jo 
furnish opportunities for these talents to reach fruition through education. 

The rate of return to private investment in high _ school education stands a 
17 percent per year, having continued at a high level ever since 

The transition from universal elementary education to universal seco^ery . 
education did not force rates of return on investments in high school downward, 
did not increase unemployment of high school gtaduates. did not cause wages of 
high school graduates to fall. Demand has increased sufficiently to forestall 
the forecasted surpluses of over-educated persons. ^ 

In 1939-41 total enrollment in tertiary education approximated O million, 
equal to less than 16 percent of the 18-21 year old age group. The raLes of 
return to college investment were rather handsome, exceeding 13 percent for 
~ investment and 14 percent for private investment. TUe* rates compared 
very favorably to other investment opportunities open to society and individuals. 

This favorable outlook was not expected to continue, h “ we Y“’ " 5 eV ^®” C ®ariously 
conclusions of Kotsching and Harris, both writing in the 1940' . -Ttey variously 

hypothesized that as we approached universal higher education (a) 

ates would be in over supply relative to the occupations they would seek to enter, 
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• j .1 fp M er and fewer uneducated people to do the less glamorous work; (b) the 
earni^rof college graduates wild fall relative to those of less-educated 
groups; (c) widaspread unem^o^nt of^college graduates 

foment S^ion? (a) large; proportions of ^ualified students would 
t^riirinrilegrrdic^Lr^rd^Unr- No^singl/person\upportedall 

of these hypothesef, some were mutually exclusive, but each hypotheses had 
proponents . 

The following quotation from Cohn in the late 1940’s captures the predominant 
tone: ® 

"There will soon be more college graduates than there are 
iobs for them in their chosen fields. By 1950, for example, close 
to 50,000 engineers will be graduates, as against an annualreplace- 
ment need of 7,000# Lawyers will Lecome a surplus commodxty wx 
few takers yet they continue to flock to college although many 
m^ers^S the class of 1948 are jobless. There is still room for 

chemists and psychologists but only if they *;f J ^iS^S^hyJSr* 

There are already too many personnel men. The fields of P h ^ ca 
education, social science, and English are crowded . . . UcnU . ... 
men who had undergone rigorous disciplines of study in order to g 
a degree lust sit and take it when they found themselves jobless. 

Or, embittered and frustrated, would they become enemies ^ society 
as it is at present; fanatical advocates of some form of authori- 
tarianism, more dangerous since they are ambitious, trained, and 

resentful?" 

Did these dire predictions materialise? By 1950 college enrollments tod jumped 
to^7 million/ Meanwhile, the direct social «-»££. » » 

£&?S 3-“ -s* *-[ - — 

more dramatic evidence of declining rates to emerge in the 1950 s. 

The 1950' s saw a continued expansion of higher education, as enrollments 
increased to 3 million, equal to one-third of the 18-21 year old population. 

not materialize# 

Expansion of higher education accelerated in the 1960’s. At the end of the 
decade^here were over 6 million students, undoubtod y inc udin^ some of^he 

sons and daughters of those jobless lawyers of the cla i ° n / 48 ' 

Enrolled equaled 43 percent of the 18-21 year old populatxon. The private 
and socialites of return by 1968 had not changed significantly, holduig 
about 16 and 13 percent, respectively. 

t . . ^ ..i. on vears it is obvious that the Kotsching-Harris-Cohn 

mar^H^^”college r graduat es has been* bowning. ^A^ttedly^periodic^cess ions 
have slowed the demand somewhat, and the recent recession of 
further altered the demand for college graduates. 
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Were Harris' book, with its predie t xo**s » n s°it P did^e^f ir s t published during 
generate statements such as 

^ r ga,ine 8 should give us great cause for 

concern about the next 20 years xs debatable. 

' • „ - TaW statistics' projections of industry and occupational 

The U.S. Bureau of Labor btatxscxc p J f lone-term trends toward 

manpower needs generally indicate the con during the 1970' s. Needs for 

service fields rather than dramatic, sudden “J*" Crease about 50 percent- 
professional and technxcal workers are exp^ laljor f or ce~while the downward 

faster than any other occupational gr P continue so that hy 1980 they 

trend, since 1900, for ^ ~ ™bl iStle Reason to 

may be only 33 percent of al wor • able to make their way into 

fear that college-educated persons f 'during past decades, 

the wide variety of occupatxons ' ey nroportion of college graduates 

It is certainly clear, however that as g* Allege- educated people 

rises relative to the total adult pop * This however, has always 

will have to seek positions in obher occupations^ ^xs^ho^^^ £ot 

been the case.* 0 Whether or not col leg g 8 of skills a nd training which 

those other occupations depends x p nutn b e rs are of great importance, of 

they bring ^ith them. So, while re _ nroductivity which is associated with 
even greater importance is t e po e . differential earnings to college 

the college degree. We do not assume that ^^^^“^ipiJously. They 

graduates are automatically going fields (in other fields they will 

Ly decline, and certainly responses on 

increase), but we can expect the fl _ S thev their career and educational 

the part of college-educated persons as they malce tneir 

decisions. 

Walter Gifford's ^eLmeits^succIstively higher levels of 

formal education, greatly by 

rates of return on xnvestments xn collegejuu^ ^ in education 

major program of study. Although t d trough the great depression, 

fell dramatically as the classes of 1919-1929 passed tnroug » pportU nity has 

educationT al <)ld strengthened The pessimistic hypotheses 

{ X5SJSSS during the^l969-71 V recession are-under a cloud of doubt; their 
validation or denial lies ahead. 
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